INTRODUCTION
In establi~hing the atomic mechanism of phase transformations, it is essential to obtain reliable information at the highest resolution possible. The limitations of conventional bright and dark field transmission electron microscopy (TEM) in this respect are now well es·tab-lished, whereas the advantages of direct lattice imaging (1-3), under carefully controlled-experimental conditions, have considerably broadened the application of TEM in this field.
Fringe images of lattice planes may be confidently interpreted when compared to profiles simulated using th~ standard theories of dynamical electron diffraction. ( 2 , 4 ) It is also necessary to ascertain, that the lattice image truly reflects the rearrangement of an atomic lattice during a phase transformation. The present paper describes an experimental method to accomplish this with regard to ordering and spinodal reactions. It involves the comparison of optical diffraction patterns obtained from lattice images, taken at optimum objective lens defocus, specimen thickness and orientation, with electron diffraction . patterns derived directly from the specimen in the transmission electron microscope. Optical diffraction (from simulated atomic arrangements) has been used previously to aid interpretation of x-ray diffraction results (S) and currently to complement high resoluti6n eleciron micrographs, particularly of biological materials. (G) However, this is the first attempt at deriving diffraction information from real space lattice images of metallurgical alloy systems. A further advantage of this optical diffraction method is a drastic reduction in the area from'which diffraction information can be selected.
In the lOOkV electron microscope, conventional selected area electron ~iffraction is limited by objective lens spherical abberation to a circular area having a minimum diameter of -2~m. (B) Optical diffraction from lattice images is not limited in this way. It will be shown how 0 area selection down to lOA in diameter, or less, is possible, and the importance of this result will be discussed.
EXPERIMENTAL PROCEDURE
Lattice images and the corresponding electron diffraction patterns were taken using either a Philips EM 301 or a Siemens 102 transmissioh electron microscope. Specimen preparation techniques for Cu 3 Au have -4-been described elsewhere (2) . Homogenization of rolled Au-50wt%Ni (77 at %Ni) sheet was performed a~ 900°C followed by an iced brine quench ' in O"'der to trap a high vacancy concentration and allow sufficient I atomic diffusic;m at low temperatures. Aging at 150°C is known to give rise to satellite reflections in diffraction patterns(g) and was
consequently chosen for this study. Thin foils were prepared by jetelectropolishing in a heated cyanide electrolyte.
Optical diffraction patterns were obtained using a standard A Joyce~Loebl MK III microdensitometer was used in the analysis of the Au-Ni spinodal alloy to establish satellite spacings and lattice fringe spacings. All scans were made directly on the appropriate
..
-5-negatives. · The accuracy of each individual fringe measurement was judged to be -±O.lA
As a standard for comparison; optical diffraction patterns were also taken from lattice images of evaporated Au films. The regularly spaced fringe profiles present on these negatives were used to evaluate any sources of experimental noise on the optical diffraction patterns and microdensitometer traces of the alloys studied. A smoothed p 1 ot of fringe spaci ng.i, as measured from the mtcrodensitometer analysis against distance nonnal to a reference fringe, is presented in Fig. 8 ; each point n(n = 1 ,2,3 ... ) represents the average of raw data points n to (n + 4). This figure gives direct evidence that ' the origin of satellites in the optical diffraction patterns is due to a periodic variation in fringe spacing. It was further established that satellites were absent about (000) in the optical patterns by taking a series of photographs using short exposure times to detennine the intensity profile near the intense transmitted beam. This indicates that any contribution from a variation in fringe intensity (e.g. see . , . ...,. 
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